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Description 

[ELECTRONIC DEVICE FOR CAPTURING 
AND SHOWING IMAGES AND PALM-TOP 

DEVICE] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 92134651, filed December 9, 2003. 
Background of Invention 

[0002] Field of the Invention 

[0003] The present invention relates to an electronic device for 
capturing and showing images. More particularly, the 
present invention relates to an electronic device having a 
photosensitive chip with the aspect ratio smaller than 1, 
and the photosensitive chip has a dimension that corre- 
sponds to the dimension of a display screen. 

[0004] Description of the Related Art 

[0005] with the digitization of electronic data, information can be 
transmitted far and wide through a digital network sys- 



tern. Anyone in possession of a portable device and linked 
to a network system may access digital data with ease. In 
general, a photosensitive chip is normally used to capture 
image data and then the captured image data is displayed 
on a display screen. However, the conventional technique 
often produces a photosensitive chip with the aspect ratio 
of width to height greater than 1 while a display screen of 
the conventional palm-top electronic device has the as- 
pect ratio of width to height smaller than 1. Hence, if the 
images captured by the photosensitive chip is to be dis- 
played on a display screen, a portion of the image along 
the lateral dimension must be sacrificed or else the size of 
the image must be reduced such that the entire image can 
be fitted inside the display screen. 
[0006] pig. 1 is a diagram showing a conventional method of fit- 
ting an image captured by a photosensitive chip on a dis- 
play screen. The image display screen 110 as shown in 
Fig. 1 is a device for displaying an image 120 captured by 
a photosensitive chip (not shown). Most image display 
screen 110 used in a palm-top electronic device has a 
width-to-height aspect ratio smaller than 1. However, the 
width-to-height aspect ratio of the photosensitive chip is 
greater than 1. Therefore, to display the image 120 cap- 



tured by the photosensitive chip on the display screen 
110, a section of the area on the left and right side of the 
image 120 (the area on the left and right side marked by 
single slash lines) must be deleted. In other words, the 
display screen 110 can only display the central portion of 
the image 120 (the area in the middle indicated by 
crosshatched lines). The pixels on the left and the right 
side of the photosensitive chip are invalid because the im- 
age 120 captured by the pixels thereon will not be dis- 
played on the display screen 110. Consequently, some re- 
sources are wasted unnecessarily. 
[0007] pig. 2 is a diagram showing an alternative method of fit- 
ting an entire image captured by a photosensitive chip on 
a display screen. As shown in Fig. 2, the entire captured 
image 130 is fitted inside the display screen 110 by re- 
ducing the size of the image 130. Although the entire im- 
age 130 is now displayed on the display screen 110, the 
reduction in the size of the image 130 leads to a drop in 
the identification and clarity. Moreover, the reduced image 
130 is shown only in a central portion of the display 
screen 110 (the area with the crosshatched lines) and 
nothing is displayed on the upper and lower areas of the 
display screen 110. In other words, the displayable upper 



and lower portions of the display screen 110 (the areas 

with single slash lines) are not used. 
Summary of Invention 



[0008] Accordingly, at least one objective of the present inven- 
tion is to provide an electronic device for capturing and 
displaying images and a palm-top electronic device that 
has a photosensitive chip with a width-to-height aspect 
ratio smaller than 1 to match the dimension of an image 
display screen. Thus, the image captured by all of the pix- 
els on the photosensitive chip can be substantially shown 
on the display screen without sacrificing some displayable 
area of the display screen. 

[0009] jo achieve these and other advantages and in accordance 
with the purpose of the invention, as embodied and 
broadly described herein, the invention provides an elec- 
tronic device for capturing and displaying images. The 
electronic device comprises at least a photosensitive chip 
and a display screen. The photosensitive chip has a pho- 
tosensitive area adapted for capturing images. The photo- 
sensitive area has a rectangular shape with a first height 
and a first width. The aspect ratio of the first width to the 
first height is smaller than 1. The display screen is 
adapted to output the images captured by the photosen- 



sitive chip. The display screen has a rectangular shape 
with a second height and a second width. The aspect ratio 
of the second width to the second height is smaller than 
1. 

[0010] The aspect ratio of the first width divided by the first 

height is preferably equal to the aspect ratio of the second 
width divided by the second height and the photosensitive 
chip is a CMOS image sensor, for example. 

[001 1] | n brief, through a change in the dimension of the photo- 
sensitive area of the photosensitive chip according to the 
present invention, the width-to-height aspect ratio of the 
photosensitive area is smaller than 1, the width-to-height 
aspect ratio of photosensitive chip is proportional to that 
of the display screen. Because the dimensions of the im- 
age from the photosensitive chip are proportional to the 
dimensions of the display screen, unused pixels on the 
photosensitive chip or unused displayable areas on the 
display screen can be substantially avoided. 

[0012] | t j S t0 De understood that both the foregoing general de- 
scription and the following detailed description are exem- 
plary, and are intended to provide further explanation of 

the invention as claimed. 
Brief Description of Drawings 



[0013] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, to- 
gether with the description, serve to explain the principles 
of the invention. 

[0014] pig. 1 is a diagram showing a conventional method of fit- 
ting an image captured by a photosensitive chip on a dis- 
play screen. 

[0015] pig. 2 is a diagram showing an alternative conventional 

method of fitting an entire image captured by a photosen- 
sitive chip on a display screen. 

[0016] Fig. 3 is a diagram showing an electronic device adapted 
for capturing images and transmitting image data accord- 
ing to a first preferred embodiment of the present inven- 
tion. The drawing enclosed by the dash line in the upper 
portion of Fig. 3 is a front magnified view of the photo- 
sensitive chip. 

[0017] Fig. 4 is a schematic diagram showing an output image 
and a display screen according to the first preferred em- 
bodiment of this invention. 
Detailed Description 

[0018] Reference will now be made in detail to the present pre- 



ferred embodiments of the invention, examples of which 
are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the 
drawings and the description to refer to the same or like 
parts. 

[0019] pig. 3 is a diagram showing an electronic device adapted 
for capturing images and transmitting image data accord- 
ing to a first preferred embodiment of the present inven- 
tion. The drawing enclosed by the dash line in the upper 
portion of Fig. 3 is a front magnified view of the photo- 
sensitive chip. Fig. 4 is a schematic diagram showing an 
output image and a display screen according to the first 
preferred embodiment of this invention. As shown in Figs. 
3 and 4, the electronic device 200 essentially comprises a 
photosensitive chip 210 and a display screen 220. An im- 
age 201 is captured by the photosensitive chip 210 and 
then displayed on the display screen 220. 

[0020] | n the present invention, the electronic device 200 is a 
palm-top electronic device such as a mobile phone or a 
personal digital assistant (PDA). In general, the display 
screen 220 has a rectangular shape with a height hi and a 
width wl. Typically, the height hi is greater than the 
width wl so that the aspect ratio obtained by dividing the 



width wl by the height hi is smaller than 1. To fit the im- 
age 202 to the display screen 220, the dimensions of the 
photosensitive area 212 on the photosensitive chip 210 
should be modified. 

[0021] The photosensitive chip 210 has a photosensitive area 

212 for capturing an image 201. The photosensitive area 
212 can be an array of photo-diodes (not shown) each 
operating as a reverse-biased p-n junction. The photo- 
sensitive chip 210 is a CMOS image sensor, for example. 
It should be noted that the photosensitive region 212 of 
the photosensitive chip 210 according to the present in- 
vention has a rectangular shape. The photosensitive area 
212 has a height h2 and a width w2 and the aspect ratio 
obtained by dividing the width w2 by the height h2 is 
smaller than 1. Thus, the image captured by the photo- 
sensitive area 212 has a width w4 to height h4 aspect ra- 
tio smaller than 1. 

[0022] ideally, the width-to-height aspect ratio (w2/h2) of the 
photosensitive area 212 is substantially equal to the 
width-to-height aspect ratio (wl/hl) of the display screen 
220. Because the dimensions of the images output from 
the photosensitive chip 210 match the dimensions of the 
display screen 220, the width w3 and height h3 of the im- 



age 202 almost match the width wl and the height hi of 
the display screen 220. In other words, the width- 
to-height aspect ratio (w3/h3) of the image 202 and the 
width-to-height aspect ratio (wl/hl) of the display screen 
220 are substantially equal to or smaller than 1. 
[0023] | n summary, the present invention modifies the dimension 
of the photosensitive area 212 of the photosensitive chip 
2 10 in such a way that the aspect ratio (w2/h2) is smaller 
than 1 and substantially equal to the aspect ratio (wl/hl) 
of the display screen 220. Because the dimensions of the 
image 202 from the photosensitive chip 210 are substan- 
tially equal to the dimensions of the display screen 220, 
unused pixels on the photosensitive chip or unused dis- 
playable areas on the display screen are substantially 
avoided. 

[0024] | t w j|| De apparent to those skilled in the art that various 
modifications and variations can be made to the structure 
of the present invention without departing from the scope 
or spirit of the invention. In view of the foregoing, it is in- 
tended that the present invention cover modifications and 
variations of this invention provided they fall within the 
scope of the following claims and their equivalents. 



